DNA-based immunotherapeutics for the treatment of allergic disease.
Allergic diseases are a growing health concern in industrialized countries. Despite a number of effective therapeutic options for the prevention and treatment of the pathophysiologic responses which characterize allergic diseases, the induction of true allergen desensitization remains an elusive therapeutic goal. Only immunotherapy (IT) has been shown to have any effect on the underlying hypersensitivities which mediate allergic reactions, and traditional protein-based allergen IT has a limited scope of efficacy However, a number of reagents collectively termed DNA-based immunotherapeutics have proven highly effective in both the prevention and reversal of Th2-mediated hypersensitivity states in mouse models of allergic disease. Four basic DNA-based immunotherapeutic modalities have been used for these studies. These include immunization with gene vaccines, allergen mixed with immunostimulatory oligodeoxynucleotide (ISS-ODN), and physical allergen-ISS-ODN conjugates (AIC), as well as immunomodulation with ISS-ODN alone. Results from many laboratories have generated guarded optimism that DNA-based immunotherapeutics may be effective for the reversal of allergic hypersensitivity states in humans, and several clinical trials have already been initiated. This review will focus on our present understanding of the biological activities of DNA-based immunotherapeutics and their application to the treatment of allergic diseases.